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ABSTRACT

A body tem PETIIUTE monitoring wystem wmehudes g thermal ;.*;::fmti,}:_zg_.-; devige, g

convertng devige, provessing device and 4 displaving device, The procesg Hig
feads a bmman body temperature duteted by the thermg detecting deviee through the
CORVETing ey e, and thes tranwmits 4 Hrmperate sionsl 1o the displayin i device
Thereby, mondoring of patient’s body femperature through the dis splaying

possible. Besides, sipee the svsteom ig

o ; g 'i;:" -3,; Ty 5 Oy tdvare ’§ th v3ishy f}};?
»d;}s’i 5& (R4 5».‘?;.51.2} :,3;[:{.:, (RIRERTY 3y :,gi{{}.,f}::u [ 545

deag ving device - ih patient’s ahan il body WIRrAtUTe Cun b reposied o that

L an be condueted thraety.
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CHAPTER ONE

INTRODUCTION

.

ERAL INTRODUCTION

2

vasiation of aman body temperature is of

Aoy

redd or hacterial infection and thus human bod v tempersture is ons of the

Gf Virns-ino

i order to veduce menialiny

for wlemifving homan physical

i Migera and the werld at large, this projeet have been designed and

constructed for use in various clinles and hospitals, This can be actualized using the

o
e

a human and the knowledge of mivrocostrolier

2

Fave

femparabyre ¢

This projeet i3 based on & microsontrol

; dyrvam v brrecn de $hyese
cel, tn measure the body toemperature which is then

353

1A

tr digital via an ADUOR0E and fa

gt

varm-blonded animals operate most efficiently within

a merrow yunge of temperature. Iy humons, body ten nperature 1
aithough 36.4% and 37270 (97.5% and 99°FY are within normal hmits {11 If the body

ow 23°(C or shove U070, i mdiosies an abnormal condition iy the

2 .

b Temperature measirement | ssing body temperaior monitnring

aometer (mercury and alcohol type) which Is analogue in




e chinical therme neter 13 sl in abandand

N
—
¥
.
rad

”

P the second most fre

cquant test used

£

cale the presence of an

¢ body by poting an elevation iu the body temperature [

Ore

el
=
&3

thermometer,  Fuaman

—

sue is the nucroconiroller olpieal

hody

temperature are o mportant fo the well huing of warny bloode animals, that the

» ¥

i body temperature Indicated by o clindeal thermpmeter or Similar devi

used as one of the vital Signs rouling by monitored as an indicaior of 2 giste of 3

gy

person’s or animal’s health [2, 3LThe need for an advanced elecironic femperatare

cany read the body

e

wre, display the femperat
- g

. Therefore

115 project camnot be over emphasized wh e done

msuch & way that one can constantly chock | body lemperature for carly detpction of
any abmormality, 50 85 o start early freatment in order i restore the body o i

woinal temperature,

»

OBIECTIVES OF THE PROJEOT

One mainr aim of this project is o provide g portable body temperature meaiogd

Seea SR

save individuals, caregivers the lnbour consumed by repestedly measurin 5

recording body temperatire ag reqguired by the conventional devices,

870 oy E e yuvend gt e (5 e
ctives of the project are as follows

i Messurement of Body Temperature,

,

i Monitoring of Body Tempersiure,

i

o




Temperature varighon with time,

fio time of inferes)

. Dieterpnation of Body Tomperature at s¢

1.3 METHODROLOGY

sor (L0335 fo the body,

an 5 . I SR R X T A o
The process 1w carried 2 the tempersiure 5

then the power button 18 ured ON for the microcontrolier to stort roading the temperature

el

1 i medicing i3 calied axillary reading

bed

femperalire measem
usor {LMESY senses the temperature of the patiend and generate an

sge that s divectly proporiions) (ineary to the temperatare. The analog

vollage 15 independent of the power supply (41 The anslog voltage is then fed nin

ion to an S-bi binary fomm, the output is then fed o oan

. . : . I PN
o Further  converied o decunal

T or abready contaiyy the temperanae reading source codes wiilton 1o 1 so that 1t

Y4 meiid o
s it with the

>
2
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561 anid statement on the

G070 angd shove, This

FIvier wyeendeved o ey g
i;{;.\’) ;};:_:5‘“(;2 il BOL
i m

s continues uniil the ATERA? s turmed OFF,




L4 BCOPE AND LIMITATION

m.

hig projeci has been weinly designed for the purpose of messuring human body

NP4
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perature i olinics, bospilals, and mainly wave. s uszge can alse be

aen

fonnd In the fSeld of Vel nary medicine where i can be uee to detern o lemperature of an

sl whise body temperature is already knows, 50 98 10 monitor s health status, However
this project cannot be used for more then two species. this is because the 1wo species have
£, vyt Tnoma o o3 E e v Ay g v d S
rature and therefore must have different set point, However 1 iz possible
i GPLSE 15 reprogrammed. This s one advantage of using the ATRSCS?
the ATESUSI i roprogrammed. This s o vanfage of using the 47

wicronorreller, it is reprogranuneble.

>

L5 THESIS QUTLINE

s thesis iz sels out to give an orderly sooount of what | ur and done in each

chapier, It consists of five chapters,

Chapter 1 gives an insight inio the project from an infro shuntory point of view, present

< slated objertives of the profect, methodolog 2y, seope and linntation of the project.

&) a‘.' v
chapter 2 gives g historizal review of the project and alse elucidates some fdamental

sponents used in carry out the project,

Chapier 3 shows the design and modalar construction nf the fragmentised units which

FEEYLL
ads to the fusl completion of the project,

v

Uhapter 4 gives the tests, result and dis iszion of the resulis,

Chapler 5 discloses the lovel of 2 Cacoompishiment of the task, problems encounters

Ko,

ot £

Pengzest mlure recormaendation. that could o aprove the device

4




CHAPTER TWO

2.0 PITERATURE REVIEW

21 HISTORICAL BACKGROLND

The most measured parameter i the world s far is tempersiure, because of s
ipertance aud velevangs biological and chewmically to human fifie, as well as s diverss
applications. The knowledge abou tomperaiure has been i esistance for ages, the kow] iedge
sbout temperaturs grew as man iten npted o work with meal through the zold, silver, and

brones ages. Common sensors psed tor the measurement of wesnperahurg inchude rosistance

thermometer, thermostars, thermistor, and i rGope.
LI TEMPERATURE MEASLRE MENT IN THE EARLY AGES

Notuntt] about 400 vears Al lempersiure recasurement was based on assy mphon

making it very suljective In the early ¥ ages, numbers of much define points could be pranied

at fndt i was rathey impossibile o measure the femperature bebwoen these points beomme thers

was uo seale for measarement

tnermometer was Galileo Calile (E504-1042) an Halian
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mathermatician-physicist, Iy his msivoment, bullt about 392, the changing temperature of 4y

inveried glass vessed produced an expansion or contractinn of z%z b within i, which in fum

changed the level of the s hguid with which the vessel's lor 12, vpensnouthed veck was partially

-

flled. This general principle was perfected in sucveeding voars by exprrimenting with

<<




Bupuids such as mercary and by providing @ scale (o measure the expanson and coniraction

Brosaght about in such Bauids by rising and filiin ng temperatures (6]

AN

252 TEMPERATURE MEASUR EMENT IN THE BIGHTEENTH CENTHRY

By the sarly 18ih weniury as many as 35 duferont temperature scales had Deen
devised. The Germany physicist Daniel Gabriel Fabronben in 17 V30 produced accurare

wernury thermomerss oalibrated 1o 4 slandard scale that vanged from 327 the mely By poing

[T

of ice, 10 967 for i ody temperstire. The unit of te emperature {degres) on the Falwenhei

¢

cEperatire scale 15 Vi of the difference between the botding (2177 and freezing points of

water. The first centiprade scale (made up of 100 degrees) is attribued 1o the Bwedish

asifonomer Anders Celsius, who developed il in 1742 Lelsiug used 07 for the boting poing

H
)

ol water and 1007 for the melting point of snow . This was later inverted in st OF on the cold

end and 100% o the hot end, and in that form o gamed widsspread use. 1t was known siply

s the centigrade scale until in 1942 the name wias changed to the Celsiug iemperatire seale.

¥

i 1848 the British physicist Willlam Thomson (later Losd Kebemnd proposed g systens that

used the degree Colsing but was beved 1o absolute zern (~273.15 U the unlt of this soale is

vl

10w known as the Kelvin,

B3 TEMPERATLRE MEASUREMENT IN THE MINEYEENTH CENTLRY
The messurement of ren speraiure grew temendousty during the nineteenth cen

K

particalar sclentis Bir William Hershel, discoversd that when sunbight was spread into g

e

cownr swath using 3 prism, he could detecr an orease m temperature when mOving #




Blackened thermometer across the spectrum of colours, He later found out the offect of the

hesting increased bevond the red region callud the “nfrared” The radintion effecty was

wured fom stores, candle five and later concluded on the similangy of the radiation

Fowards the end of the nincleenth century, there was ;ma»izm ian of the bimsdghe

femperature sensor. This thormomeier containg no Hped but operste on the primgiple of

—

o
&
3
bt
e

unequal expansion between two melals One metal that s bounded 10 another will

swards oue direction when heated and alse bend by the opposite direction when conled

Transmnssion of the bending motive ocourred by 3 suitalis vs 4 poasd that
moves across 1 calibrated seale. Though this type of thermometer is not a5 svcurate as Houid

ey o fandie and easy read

in phass, but the sz

244 TEMPERATURE MEASUREMENT IN THE TWENTIETH CENTURY
o the twentieth century, the discovery of semi-conducted devices such as thermastag,
fiber optics temperatury, integrated clroul! sensor marked 8 great tury ground improvement in

j522
&

sha history of soiencs. {7

22 THEORETICAL BACKOROUND
Accurate measuroment of tomperatore depends on the estabhishment of thermal

eqpatibrinn between the thermometsic device and B surrcamsdings, that 5, when

.,

equikibrinm se heat is exchanged betwesn the thermometer and the material it touches or

aaterial i s viciy. A clinival thermometer, therefurs, must be iserted long enough




{mors than one minute) 1o reach sear-equilibrium with the lasnan body o vield an acourate
resding. 1 should also bo mseried desyp enough, and bave sufficient contact wih the body, o
indicate temporature socuraiedy. These conditions gre almost haposaible to achieve with 2

oral thermometer, which generally indicates s body temperature lower thay that given by &

rectal thermometer. Insertion times can be sipnificantly roduced with small, rapidly reacts

thermoenetors such s thermistor devices {8

thermometes
220 LIUID-IN-GLASS THERMOMETER
This thermometer sepresents the oldest and perbarps most common  pratios!
thermometer, They come in the differen forom and gualities with a variety of different
fqguids githough mecury is the choles for acowate applicaton. A vey good thermometer uses
up b 100°0 and can be calibrated o 0 01°0 The are most useful for measurement of hgueids.

The disadvantage of Baud-neglass thermomaeier s that 11 45 calibrated manuaily,

todious process and must be read by the eve thereby may give error reading

1 r;,
e
<
0
o
g

3
&
e
e
ot
™
&

with no opportuniiies for automated data seguisition
232 MECURY-INDLASE THERMOMETER
Most of the thermometers used i the Isboratory are based on the properties of

expansion when heated. The volume of these substances assume vanious value ab diffors

tonperature. The most conunoenly used thormometer i e meoury-inqglass thenmonmueter,

This consists of 2 Jong veiform-bored capillary tube with s bulb 8t one end and closed at the

(]




other. The bull consints of mecwry, When the bulb s hemted, the mecury expands and rig

nio the capitiary twbe The longth of mewry column in the capillary tube I8 proporiionat o

B
H

ature to which the bulb is subjecied. This subtance used in the construction of a

thepmometer 15 called & thermometnic selstance. In the case of meoury-in-glass thermomis,

merury 35 the themomeinc subsiance  Alchobol i alse widely used a3 a themomnetsic
substanve, While mecury freezes at -39°C, aloobol freezes at -1 15°C

2.2.3 RESISTANOE THERMUOMETER

Resistance thermowelers are based on the hnorease in electrical resistance of

conductors. Usually Platinam or glloy s used for the construction of such tharmowmetor

Reststance thermomelers are offen nse both fir the contol of temperature {as i g thermostat}

i

and for the measurement of temperaiore,

224 THERMO REGULATHN

The abibity 1o keep amd maintain z steady femperature s kuows 23 thermoregulation
Lo the mainfenance of a steady body temperature regardloss of changes in the envivomment.

This process can bo said 10 be an sspect of howmeostasis: a dvngmic state of gquilibrium either

".}‘)

metabolically within cell or organism or sooially and psvebologivally within aw individus!’

K

internal environment anud s oxternal environment, 1 the body W incapable of maimaining 2

¥

steasdy temperature, ¥ is oither the body temperature increases significantly above normal 2
condifion known as Sesr strobe or the opposite condition fypothermin ocour, 2 condition

when the body temperature degre sificantiy below normal As bas been ssid abowe,

3

387

constant 25 98 6% F (37° ) Flactuations within &

the temnperature of the body s kept nearly

fow tenths of a degree are parfocily compatible with health, Wider swings n temperaiure ars




uwally indicative of disease. and thus body Lmperature 15 an tmpostant Hiotor i assessin

o

health. Body temperaiure is regulated by a thermostaic comtrol contre in the Bypothalama

~

sacking 1o an increass in the mte of

A rise i body temperature intiiates a cheln of eve

o

breatinng and in swealing, two processes that serve to bivwer the buoddy temperature. Semidariy,

3 decrgase in body temperature porhaps oorasioned by a chilly winter walk, leads io

increased heat-producing sctivity such as the moscular contrariions of shivering [9]

SOLMIS TEMPERATURE SENSDR

Bezerintion

The LM33 series are precision ivegrmied-circult temperature sensors, whose oustput

virltag

{“'{i

i Bingarty proportional 1o the Celsius {Centigrade) tempersiure. The LMI5 thus has
an advantage over lvewr temperature sensors ealibraied in © Kelvin, ay the user 19 no
required to subtiact a farge constant voltage from its output 1o obiain conveniont {entigruds

scating. The LM3S does not requive any extornal calibrgtion or wrimming o provide 1 ypiad

accuracies of A% a0 room temperature and #3450 over a full <95 oy AT tomperature
mmnge. Low cost s assured by trinm ing anid calibrasion ot the waler level The LM% jow

output nnpedance, linear ooipuf, ar wl precise inherent calibration make inte g 1 readout

or control clreuitry especially easy. 1t san be used with single power supplies, or with plus

aed minus supplies. As it draws ool ¥ 00 pA from its supply, § has very low seti-begting, loss
The LMI5 s ratedd 1o operste over 4 -55% 1o LA emperature rangs,

whiby the LM33C is rated for 4 -40°% to + FIOPC range (107 with inproved BOCLITACY ) a8

shown o Fig 21 The LM35 series is available packaged in hevmetic TO-45 transisior




packages, white the LMIR0, LMISCA, and LMISE are also available in

transistor package. The LAMIAE is also avaiiable in an &-dead swrface mount small o

packayge and 3 plastic TO220 package.

Features

#  Cglibrared divectly in © Celsius (Centigrade)

¢ Rated fov il <557 1o #1500 range romode apphioaiions
#  Low cosi dus to walber-lovel trimming

w  Operates from 4 1o 30 volls

e fessthan 00 pA current dram

® Low self-heating, 00870 1 sl atr

= Nonhneariy only £34%0 typical

®  Low impedance autput, 0.1 Ohm for 3 ma losd

vy

H

{352

wiin vy
Giling




Typical Applications

3 RURsor

Dat H1s0%

=M Y al +253%)

fhis is the temperatore range et by the microcontraller program fir the ADUDEG4 t sart

AeZ RS

b DR

converting the LM35 cutput. The g podnt for this particular project s been st 1o be Bom

27 ANALOUG TO BIGITAL CON VERTER (ADCinad;

Sinee the enly languase the misrorontrolier wnderstand is the bingry numibers (g, |

amd 03 there is need to uae the analoy to digital comverter that will convert the outpul of the

1




teraperature sensor {analog in nature) o bingry which cen Be comprehended by oz

sucrocontroller This task o this 5 progect is done by an ADCORGY. The diagram is shown in

{reneral Description

Phe ADCOEOL o2 OMOS §-bit successive approximation A/ converter that uses g
differsutial potentiomenic ladder-similar 1o e Z3GR products. These converlers are
designed to alfow operation with the MECRNO and INSROS0A derivs ative pontrol bus with
CHRI-STATE outpat latches directly driving the data bus, These A/MDs ¢ appear like memory
iocations or VO ports 1o the micmprocessor and wo intorfac ang fowie i peeded. Differeniial

analoy voltage luputs allow increasing the common-mode rejection and offsetting the analog

oy

zero anput voltage value {o addition, the vollae reference | gt cat

o2 * il =

encoding any amaller anatog voltage span o the full 4 bits of resohtion.

Fegtures
# Compatible with 8050 pP derivatives—nn interia wing logic needed - access thoe -
135 ng
»  Hasy interface 1o afl BUCTORTOCEESOTS, OF Operates “stand alone
¢ Differenial analog veltage inputs

= Logic uputs and outpuls mees both MOS and TTL « visttags level specifications




ath aingle SY supply

-
o

e OV o 5Y anslog input vollags range

& Mo

o adinst reguired

e 037 gtandard width 20-pin DIP package

pd

®  Oypmraies mato-metvically or with 5 VIO 2.5 VDO, or analoy span sdjusted

ai-fu-Ling and soud] Outdine (30} Packages

Fig 2.3 ADEY

228 MICROUONTROLLERS VERSUS MICROPROCERSORS

Microcontrolier differs from a microprosessor i terms of s design and most importantly in

ns functionalily. A microprocessor is not 2 complete computer. It doss nod contsin larus

.

amounts of memory or have the ability to communicate with inpul devicos—such as

A

busards, joysticks, and mice—or with putput devices, such a3 moohiors and pringers. A

4




sogomtrolier, 15 o compleis computer ou g chy

contaimng

24 asic mmeroprocessor slonp with other speciabized
Fumotions, Mhorocontrolters we osed n video games, videocassoulo recorders (VR

aufomchifes, and other machings {13

LLY THE ATSS2 MICROUONTRLLER

Beseripiion
The ATBSCSY 1 a low-power, high-performance CMOS 8-bit mivrocomputer with 85 bylex
of Flash programmable and omsable resd only memwry (PEROM) The dovics i

-

mamufzctored using Aumel’s hgh-density nonvolatile memory technology and is compatitde

with the industry standerd 80051 and 30052 Instruciion sor and pimout. The ou-chip Flash
attows the program memory o be reprogrammed esysions or by a copventional sonvolatle
menory programmer, By combining a versatile 8-bit CPL with Flash on a monclizhic chip,

the Atroel ATESCS2 v a powerll microcomputer which provides a highby-flexibie and cost-

effpctive solution o many embedded control applications. The block dmgram of an

ATRSCS2 s shown in Fig 2.3
Foatures
s Compatible with MOSS 1M Products
» 8K Byies of In-Systam Reprogrammable Flash Memory
»  Endurance. 1,000 Weite/Frase Cveles
#  fy %«%mm Operation: § Hr to 24 Mz

D

& Three-level Program Memory Lock

....\
[




250 % B-bit Internal BARM
32 Programmable VO Lines
Thres 10-bi TimenCouners

Eaghy otorrupt Sources

Progranunable Sevigl Channed

fow-power Bile and Power-down Modes




»

SO

%
nedpns
4

k4

%

T

HoB A K

¥ %
¥

}

i
I

LT (H47861

7

UED CYRNTAL DISPLAY

§

220 LY

;)

e

PAEY assemt

SIRLTIETIO

41
<.

inh

@i

v

¥
¥



microcontroller/microprocessor through the data input pans and display b oon the screen
according 1o the configuration. B can be comfigured 1o operate o 4- or §-bi mode with

supply volizge (Vi) at +3V)

The HD44TR0U dot-mrds Hould orvatal display controller and driver L3I displavs

wpnumerio, Japane

W

Yo

o kane characiers, and svmbols B con he configured o drive a dot-

Faxs

mairis Hauid orvstad display under the control of & 4- or S-bit microprocessey. Since all the

functions such as display RAM, character generator, and Hguud erysial ditver, reguired for
‘% 3 d T vy Papvsaasd ey b ~-§' ~u§n—4< Py Ty ;i ¢ g —4,»';-§ :'_;'z oy O3 chier PRPOE ;
driving g dolmairix Rounl orvstal display wre wmternally provided on onp Chip, a munimg

system can be mterfaced with this controlfer/driver. A single HD44780U can display up to

b

oo -chasacter fine or two 8-character tines The MEMATROL has pin function compatibitity

0y

he HDASTE0R which allows the user 1o casily replace an LOERIT with an HDM47300

-
v
=~
&
o

The HDA4TR0U) character generator RO Is extended 1o genergte ZUK 5 x B dot charsoter
fosts snd 32 5 ) 10 dot characier fonts for a fotal of 240 differen character fomts, The ow
5,

power supply {27V 10 25V of the HDM44780U is suimble i ar w poriable battery-deiven

product requiving o power dissipation,

Function Description

Begisters

e

The HIMATEOU has two 9-bit v regslers, an insiraction register (RY and a2

(DR The I stores instrustion codes, such as display clear and vursor shift, ansd address

wormation for display dats RAM (DDRA A3 and characier generator RAM (CORAMY. The

ig




M can only b owritien Bom the MPUL The DR tewmporarily stores dala o be writien into
BOEAM or CORAM sl temporanly stores data 1o be read from DDRDRAM or JORAM
Data woritten into the DR from the MPU i automatically wiitten inio DDRAM or CGRAM

by an intersal operation. The DR is also used for daty storage when reading data from

(&

DIRAM or CGRAM When addvesy information fs written o the 18 data g read and then

stored intn the DR from DDRAM or CUOBAM by an inlerna] operabion. Dats transfer

»

betviopn the ey completed when the MPU reads the DR After the read, data in

DR AM or CORAM 8t the next addreass is sent fn the DB for the nedt vend from the MPL

=

By the rgister selector (R} sigual, these two regisiers can be selected (Table 2.0

Busy Flag {BF}

When the busy Hag is 1, the HDM4TE0U 1 in the intornal operation moede, and the nexd

wistrpetion will aot be gccepted. When BS = 0 and R/W = | {Table 2.0}, the busy flag is
wiipuit 10 D387, The next instruction must be wiitten after ensuring that the busy flag s 0

Address Coanler {AC)

The address counter {ACY assigns addresses o both DDRAM and CGRAM. When an

atddress of an instruction 5 writlen inio the IR, the address informating is serd Fom the 1B o

the AC Belection of either DDRAM or CORAB I8 abso determined conomrently by the

intruction.

After writing mnto {reading from) DDRAM or CORAM, the AL v awomatioally incramented

by 1 {decreomented by 1) The AC contents are then output to DBO 1o D6 when B8 = O and




RS | RW | OPERATION

0 & IR write gs an interngl ope isplay clear, efo))
Ry } Rend busy i‘izha{ BTy and address counter (DB 10 DG
H {

an yternal op

non { DR o DDRAM or CGRAM) |

P
o
D]

I3 write

H i D3 read as an mierngl CpETAnon {iﬁ)?ﬁiéiﬁ&i o CORAM 1o iﬂ')iiv}

Bisplay Dala BAM (BDRAM)

Display datz RAM (DUDRAM) stores display data represented in 5-bit characier codes. 1
wete d@u capacity s 30 « 8 bits, or 80 characters, The ares in display data RAM (DDREAM)

that is not used for display caw be used as genersl data RAM.

{haracter Generator BAM (UGRARM

I the charscter genvrsior RAM, the user can rewrite chargotor pattorns by program. For 5« B

viitten, and for &« B0 dots, fowr charactor palterns ogn
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2201 POYWER SUPPLY

v

Yhe powsr supply used W this project 3 a2 9V battery {Leclanche celly The bastery

has the ability 1o supply the entive systom with g constant vollage, for g considerably ponod
o time befors running dows, approcimately about three months singe the whole system

CORSLINE JB8Y POWEE,



Advantage of using Lechnche Cell over nther forms of pOWwer
¢ I not bulky, beace i is convenient in making portable 2 et
# it replaceable

s boof power faihure 385 o better allernative

s main disadvantage of using i Hs susceptibiliy to chenron) bk aue

add polarization which van cause damage to the component i the clroudt,
232 VOLTAGE REGULATOR

The voltage regulsior used for the sctuglization of this prowt i the L7BOSCY. Hs

r function ig io regulate 9 power supply o 5% which iy used 1o porwer the whole

CIreait,

L7BBECY Voltage Repalator

The LTE00 series of three-terminal positive regulators ia available in TO-220, TO-
20D, TO-TI0EM, TO-3 and D2PAK packages and several fixed swtput voltages, making i

usefisl in a wide range of application. These regulators can local onecard regulation,

eliminating

bes

Be dustribution problems associated with single pois repuiation. Bach tvp

esiploys internal current Dmiting, thermal shub-down and safe are » protection, making i

Do

casentially ingdestructible. W adeguate heat sinking s provided, they can deliver over 1A

)

oulput current. Although designed primany as fived vollage repulator, these devices can be

usgd with external components o obiain adiustable vol wae sk currend. These devices have

o

e fotowing teatures for which i was choosing for this projec

o




w Cupmdd voltage of 3 5 208 8 53,9, 10, 12,15, 15, 34y
# Omiipul ogvent (o § 5S4
w  Whowt clroull protection

e Thermal overload RSTRIETT

5

-
H
[ RS A R
x

®  Cutput rangition SOA protection

Z3 0 DIFFICULTIES THAT LIMIT PERFORMANCE

T A e Bt eberd lewsé B S AR LU SRS eyraent Gen o
s diffiouhies that lmit perfrmance of this project is s

temperaiore monttoring device will wot glve soourate measurement ot eise there is a thermsd

R
batance betwesn the temporature sensor and the patience body. To attain thermal halance, &t
ususlly takes up Lo one o two minutes, bence, the gprickneas of tmperature reading has 2

betore an acouraey of 0.1°C for 10md volt conversion o be altained

cirouit fs minimal, #5 major effect cannot be overruled




CHAPTER THREE

3.0 DESIGN AND IMPLEMENTATION

o this projest the body temprature monitoring device comprices &

temnerature detecting wt & comverting unil, @ processor o, a display unit, & coniral ey

e

o oand a power sepply wiit, The temperature detecting unit ncludes a lemperature sensiiive

penerate gn analogue
3

1 oavengatoaret quse iy .17
s egiaet wl il

senmitive element

voltage cutput corespnding (o the femerahure
The corversion wit converts the analouge valtage output of the teraperature delecting wnit 1o

display unit and the

Hinary code, The proczssor unit s comnecied 1o the conversion wut, ih

control key unit, The control koy unit is operable 50 43 1o gontrol the pro

wroperature mforwation corsesponding o the digital temperain

S N

The control key unit is further operable so as to contiod the processor Wil 1o conven

\.v‘
ey code to decimal so as 1o ensble the processor unit 1o roniol the disph

£ e gy

temparature wuformation in desimal and the stored informmtion for ¢

ol

mbly of the system that finaly lved to the ace u*zspi*"?m ot of the assembly are

Lin the following orden

deteoting bA4 it

Comversion untd

Frocesgoy unit

3
$3
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Reqat Fend

Bution Bation

H
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Temprature Analogue-to-digital Lnit

. f E . & 8 ey sit
P Detscting Uni "1 Corvarter Unit ”’ “"-”‘*"‘z‘f Uit
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saagmaby

Linit

Fig 3.1 Schematic Ciroudt Block Diagram of the System Module




31 TEMPEBATURE DETECTING UNIT

fn this umi the tempers

aive siement s g LIS A sody comact pad has the

N Pomgvyaredt  ryn g e I 3 owmred e ey Suew mtdevsomed gl rorngy 44 Berssiuoriy bveusde
v gfermend monnted o i and 18 00 Be addsced releasably on g buman hody

135 Temperature sousor was chosen for this project desizn due to the

advantagecus festures it have over other lemperature sensors already mentionsd in article

“y
<

Voper degree Celiias, that 8 to say for every 17O incease, there 13 an

32 CONVERSION UNIT

The analog-to-dightal converier is comnected electrically’ 1o the emperture sensitive

shesnent by an electric sable, and 0 the processor wist so as 1o generate o digial temy

femperature stsed by the fempersiure sensitive element. The

pes w by codes are stated below

M35 voltage outpul and ADC conversion,

Jutput {maV) AR Comversion
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ATEHOSE PIN DESCRIPTION
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Pore §

i

ot ks an 8-bit open drain bi-directinnal I

O port As an outpal port, each pin can

When s are writien o port § pins, the pins can be used as an

50 be configured to be the multiplexed loworder

highimpedance inpuis. Port O can al

sy




3SR
@

acccases to extornal program and dota memory. In thiz o

fno receives the code byies during Flash programmin

;..‘

inderaal pullups,

are reguired daring

siion, Bxt puibups

the onde byies durmg program

puilups, The Port T ouiput

Hrectional 0 port with

fx are wrilten 1o Port 1 pins, they are pulled

v TEL inputs, @

ey : ’ et Chpnd T enieve dint e
ps and can be used o8 lupuls As inpu wig, Port 1 opins that wo

will souwrce current (1L} because of

-

sonfigured o be the Gmer/oountsy 2 oexiterns

€

Frmnn
o)

ton, PLO and P

g input {PLVTIEX) reapectively,

(PLOTEy

Tyt 3 ~ - o S T d e o ob g vi
Port b oalso recsives the low-oraey address .,3? % during H

The Port 2 outpul

v
13 nye
R ¥

o

¢ can sink/soure s pins, they are pulied

k]

externaiiy b
grmils the high

seceszes 1o external data

data memory that uses &




ses bt and some conirgl

apecigh Function Register, Pt 2 also recoives the bubeorder addre

saenals during Flash programnung and verifination,

Port 3
Port 3 13 an 8-bit bi-divectional VO port with imtornal pullups. The Porl 3 oupu

huffers van sinkSource four TTL mputs Whaen §s are wrinten (o Port 3 ping, they are putled

by the imernal pullups and cap be osed as mputs As inputs, Pat 3 pins thal are

exterpaily being pulled low will source awrent (1LY because of the pullups. Port 3 abso

reooives some control signals for Flash programming and vorification. Port 3 also serves the

functions of various special features of the AT8IUAT, as shown inthe table

Table 3 2: Funcrion of special features of ATE2052

Port Pin

m
W
b
e
S
weed
..
L
o
-~
i
&
p*A
bt o

wd Ot pos

P32 PINT Olexternal miu‘m;i {3

b

Ti{timer § external input)

m..

%
Xad
L4

#3686 Ev? fexternal data memory wrie strobe)

L
TN




Reset input. A high on this pin for tve machine cyeles while the oscillator B PHINNNG

resgis the device,

NFALS

Input to the inverting oscillator ampiy input to the interns! olock operating

{/25 5 ,«.ff'.

Oustput from the ioverting vseiflator applifier

pad

Lweiibator Charactevistivs

put and outpnt, respectively, of an mverting sophiier

thas can he configured for use as an on-chip oscillator, as shown in Figure 7, Fither g gquarty
erystal or coramic vesonator may be wsed. To drive the device from an external clock source,
HTALL jefi nneonnected while XTALT bn driven, as shown in Figure 8 Thore are

5o requirerments on the duty cvole of the extemal clock signal, since the hput o the internal
cirpuitry is through o divide-by-two fip-flop, bul mimimun and mgsimurn voliage

ars! bow thne speoifications nst be observed,




ESR

that two PSER activations arg sk

4

as Latch Enable is an ouiput pulse for

paaves

« 1o exiernal memory This pin s alse the program pulse op

v

e
e

tiing o clock

and may be used

\"‘1“

R

3 MOV or MOV maln

418 disgble bit has no effect 1f th £ ICToonnil

Twtrnal Acpess Fnable
BRivrnal ACCSEE Dnalidl

'Auviv ,-.-'15-" Y . d gy . o b e : '8 . 31
fewrh code from extemal program memory 0catons sia ariing at QO

mabde 15 ihe vead sirobe (o eximmal program men

433t ’f:’r;*{\'i:;} S

ermming. In normal operatinn, ALE I mmitted at g consiand vate of

s skipped during each sccess o extanal dalz m

wetion, (iherwise,

cutions, This pin also e

q esteroal program memory, PREN 15 aotivalod twice each

3 H Yaarier pof 1h P 5 g
¢ latching the low byte of the acirdyess

1A%

1/ the

sabie the device o

A must be shrapped 1o GRD in order o @

will be internslly latched on ro




2evolt programming 8

progransning enable volis

ey
fvh}v:.r»‘.%m 4
seingind,

dle Bindes

while all the onchip peripherals remam

wile mods, the

active. The mode is involked by software. The sontent of the on-0 hip RAM

s urehanged during this mode, The idle mouo can b torminated by

cHong Tegisiers remaln
or by & hardware reset. Mot that when wWle wde i terminated bY 8

gy 0

harchware reset, the device nonmally resurnes pro

Yurn
SR LAY

swn msching oveles before the imternal resel algorifivn jakes conio Lo Ohechip b sdware
- } i ,z S -;‘.-“ 0 P ;} - _” 4 .o oy i ;},';,‘z_“;? “'d :-‘;v.{.
14 internal BAM w3 thus event, Bt acoess o ine Doyt Pk e ne BLTONLSG. A4

eoted write o 2 port pin when o mode is terminated by

RTINS NP 84 e Ty
siminate the possibility of an unexp e

JEXSRIIN

setion following the one that invekes idle mods should not write 1o & port pin

2 PROGHRAM

hzﬁq;wﬁsv’ the sourcs code was Wil ve, B g this sowoe code ihat

avroe code was assembled

pat
P

soram: the nuorosonireierio aoing bize the

using the KIEL crsion assembler (see appendix [T, The ATROCSY microcont trolier 18

“

s Ufeless chip without this programue. In this project, i i3 progranumed 1o moasure huma

body temperature, The fow chat for the program is shown m fig 3.5
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4
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CONTROL KEY UNIY

TON

RESET BU

342 READ BUTTOKN

\
2
pord
P
e
&
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This bution is sppiioable 50

segnperanie deteoting unit,

iz

pfton conirols the o

The deplay unil consi

mformaton o the

PR ryn awm Ayrs UF
as shown n g 3.0,

Thiz unit conist of the reset bution and the read bution

This bution is operable so as 1o resel the processoer % initial state.

wad and display the body §

3 temperature information from the

foecl
£
o3
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Y
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i
i
Sl
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srature vahe and the store information atached to i

10T which: dyaplay

]




LCD

vara of DOV connsaed to the ndoreoonirolier

3.4 POWER SUPPLY UNIT

The power supply used in this project is aim at providing a stable and free of nose of

sy the components and also modity the programme. Also thig

I
cx-.*z/ c;.c‘a,:. o
&

4 L8 - i
of 5%, Henee iskiv

”

project 18 design 1o operale with 2

ESV]

sidderation, the most convimient and reliable DO po battery




161 BATTERY

speaking, 3

fevice that eopveris ohemical ener Y 3D

¢ term 15 alsn used

Ry
Yt
~\-

battery consiste of two or more cells connzcied in series or pavallel, but the

L

3

e S ey 4 vaey
or solid slectrolvie and g posilive

it eells consiet of a ligeid, p

siectrolvie 15 an lonio sonducier; one of the

[

o o TV
wpative glectrode. The

1, producing elecirons, s white the oiher will

& load, an alecinoal current flows.
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elecirodes are connested o g devive 1o be po

362 7ROSCY VOILTAGE REGULATOR

The 7SO0 sories of 10 repuinior 18 8 represe

; AV N

attve of three lorminal devices thatl arg

LS

them usefnl i wide range of

with several fixed positive oulput voltages my

sy

sppdicaton. Bt has thres forminal Jahelled input (Ving, cutput (Yout), and gi

JRCREY

- 3

i that is capable of maintaiung

i voltage and outpul foad

‘...

sective of variations of the ac inpy

v oused in

‘«.r

reguistor 1z shown i Fig, 3.7,
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Fig 3.7 Voltage Reguiator.
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CALCULATION OF LIMITING BESISTANCE Hopp FOR LED.

£

The LED was protected by a Hmiling resistor Ry connected as shown by Fig. 3.9

3.7

GHD

Fig. 3.8 Disgram of LED Prodscted by o Limiting Resistor,

w that In g seres CICUN,

‘htage across the cireuit=sum of voltages across each component of the cirouil

Y=oV
1.7 sorogs the LFED and maximum vurrest of F5mA to fow through ¥ werg

i

§
L
e

3




3 e ,, e,

any o - ! NPT N i . LA
esictor of 47003 is used since i has a olerance of 10%

g life of the LED by ensuring i Is operated on a onrrent of

aximam rating.

CALCULATION OF ADCH804 CLOCK FREQUENCY,
<IN is an input pin cennested to an external olock sonree. To use the intormal clock

eraior (alsn oalied self-clocking), CLE IN and CLK R pins arc connzcted {o a capacilor

N 3 T
vorral values are B 1

shirns and O =150 p¥F

‘woper = 606 KHz and the conversion dme is FHE us

catculate the cuipnt voltage, we use

it chiggeal data output (o decumall,

oz voltags, and

Pac

s size (resedution) is the smallest change {see appendix 1)
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e
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CIRCUMT IMPLEMENTATION

sentation of this oiroult i

e fmpiem

modules ze slucidated in artivle 3.1 1o 3.8 ¢
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CHAPTER FOUR

DL, ARND BESCUSSION

.m.
-

<
P
>
ey
L8

design staried with the components test, sensor lewl then

gensral clronit fest,

COMPONENTS TERTY
i eomponents were tesied and confinmed o be good and coformed 1o the standard

Pl ceibe i the cirenit diaorarr F e T .
Geaton as desoribe in the cuondt dlagram asing o mulinneier,

412 BENSORTESY
ising w ballery as the power supply. Thiz was done

g the posiiive §

1 {voltage ), the negative

PN s g grgaest Flvin wyugy b srrmbere Srs T i
They conpect the muolipeter i 3O voli

ALY GENERAL CIRCUIT TEST
other components were tested, they were eos wmecied on g breadboard

ag connected on the olronil dizgram. This is done 80 a8 1o test the cirouit vesponsg i gives

o

e resuil as expected of the proposed project design. Continoity was tested for such unit




¥

using & multimeter, iaking into comsideration polarity of each component, Bridying of these

vas aiso tosted 50 as not o cause damage 1o the components and interuption of

NN Yy
g.!i.s«u

tod resull owhen powered, Afler all festy

the cirouit from given the o

completed, the oironit was transferred fo 3 vere bowd Ry peroanent soldering sl

maintaining the wat grrangement as 1y the breadboard,

4.2 TOOLE USED

s MULTIMETER: This s the most fndanental part of elechronies is being able o

see what amoant of voltage, current, or resistance we in aspeciiic component This &

-
3 . PSS PR verim e s endl $% PR U PR S N
helore makine use of apyy of the components in the

ey e

tion of any project

s BEEADBOARD: This glsoe known as proto board and 1 is use o make g proluninary

version of this project iy tesl purposes, I consists of tny holes which has been filled

IR0 S AR

TN B § e dnd e N s S5yt ageen
with conductor and are wugreonccted i a specitic pattern.

s VERG BOARD: This was nsed to permanently construct the project for application

purpose, It consists of parallel strips of copper frack on one side. The tracks are 0.7

{2.S4ruan) apart and holes al every 0,17 {2 54mun)
¢ SOLDERING IRON: A 40W 240V soldering won with lead was psed @

permanently solier the diffferent components to the veuo board,

g

D S 1

«  SUCTION TUBE: Use 1o clean up exesss or wrong placed lead frow the board

surface in order o avoid short circuits and got & neat soldening.
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CHAPTER FIVE

ARND RECOMMENDATION

COMNULUSHON

MEAISION

oo body

{0 this projert to measure body  femp

nie body

VArTAIION WHE luane, and

.

fme of irerest had been succssiulfy gohioved, W 1t this abps

5 the repeatedly conssume when manually

15 wventional devices,

PROBLEMS ENCOUNTERED

opsiruchsng the

e of desigr

emis were encouered during

SV AT S B AU, S TS S SIS g g v E gy f e
o he gbie to work with the ATESCS2 mucroconirolior

LA

g o0 the

eyt 107 8

and coniinmly p

werd that this project be wuprove in the ares of du

suppiy, and also in the aros of using 2 bluetooth oy Wi ireless connection betwesn the

wid comversion und

o
o
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